The incidence of hepatocellular carcinoma (HCC) is relatively high in Southeast Asia. Globally, HCC has a high fatality rate and short survival. The objectives of this retrospective cohort study were to review the epidemiology and survival of HCC patients at a tertiary centre in north-east of Peninsular Malaysia. Subjects were adult HCC patients diagnosed by histopathology or radio-imaging. Secondary liver carcinoma was excluded. 
Introduction
Hepatocellular carcinoma (HCC) incidence is reported to be highest in sub-Saharan Africa and Eastern Asia, with China contributing half of the cases (El-Serag and Rudolf, 2007) . These areas had the highest incidence rates that were related to the endemicity of hepatitis B virus (HBV) infection in the region. It was reported that several part of Thailand had the highest incidence of HCC (Kamsa-ard et al., 2011) . Countries in Southern Europe had medium-high incidence rates, while low-incidence areas included South and Central America, and the rest of Europe (Nordenstedt et al., 2010) . The incidence of HCC in many parts of countries had declined due to the effect of hepatits B vaccination and change of staple food form corn to rice (El-Serag and Rudolf, 2007) .
However, the Surveillance, Epidemiology and End Results program of the United States reported an increase incidence of HCC between 1975 (El-Serag et al., 2003 . The highest increment was observed among white middle age men. Another study also reported that Bachok Norsa'adah*, Che Ghazali Che Nurhazalini-Zayani liver and intrahepatic bile duct cancer had the highest increment of mortality in male and female from the year 1990-2007 (Siegel et al., 2011) . On the other hand, the population-based Netherlands Cancer Registry reported a stable incidence of HCC during years 1989-2000 (Verhoef et al., 2004) .
In Malaysia, the age-standardised rate of HCC in 2007 among men and women was 4.7 and 1.6 per 100,000, respectively (Zainal and Nor Saleha, 2011) . The National Cancer Registry reported that liver cancer was the tenth most common cancer and the sixth cancer in men in year 2007 with 605 new cases (Zainal and Nor Saleha, 2011) . The incidence was the highest in 70's age group and the majority of cases (62%) were presented in stage 4 of disease (Zainal and Nor Saleha, 2011) . Many cases may not be diagnosed because lacking of ultrasound, CT scan or liver biopsy facilities. Ultrasound and CT scan of liver are available in only general hospitals in Malaysia while biopsy is an invasive test that many patients may refuse.
The variation of HCC incidence by geography, age, sex and ethnicity is related to its' association as a complication of viral infection or excessive alcohol intake. The main risk factors for HCC are chronic infection of HBV and hepatitis C virus (HCV) (Chen et al., 1997 , Gao et al., 2012 . Together HBV and HCV accounted for 80-90% of all HCC worldwide (Nordenstedt et al., 2010) . More than 50% of HCC cases worldwide and 70-80% of HCC cases in highly HBV endemic regions were attributable to HBV (Nguyen et al., 2009) . HBV is one of the major HCC risk factor worldwide, including Malaysia although its importance will most likely decrease in the future due to the widespread use of the HBV vaccine in the newborns. HCV has been the dominant viral cause in HCC in North America, some Western countries and Japan (Nordenstedt et al., 2010) . Liver cirrhosis is another most important risk factor that presented in about 80-90% of HCC patients (Nordenstedt et al., 2010 , Gao et al., 2012 .
Other factors associated with the increased risk of HCC include male sex, older age, smoking (Nguyen et al., 2009) , genetic, chemicals and environmental factors (Wong and Corley, 2008) . Diabetes and obesity may be also associated with the occurrence of HCC (Gao et al., 2012 ). There will be more cases of HCC in the future as the prevalence of obesity and diabetes are increasing throughout the world, if they were proven as HCC risk factors.
HCC is a cancer that has high mortality rate, that the annual mortality rate is almost the same as the annual incidence rate. The 5-year relative survival rate in the United States in year 1999-2006 was 14% (Siegel et al., 2011) . There are no reliable and universally acceptable prognostic factors for HCC. However, the most important prognostic factors are; i) the stage, aggressiveness and growth rate of the tumour; ii) the general health of the patients; iii) the liver function of the patients; and iv) specific intervention (Bruix et al., 2001) .
This study was conducted to identify the epidemiology and survival of HCC patients admitted at Universiti Sains Malaysia (USM) Hospital, which is the only centre in the north-east area of Peninsular Malaysia that serves oncology and radiotherapy services. USM hospital is a teaching hospital located in north-eastern peninsular Malaysia. It is a tertiary referral center for the area and serves rural population that has a low socio-economic status.
Materials and Methods
This was a retrospective cohort study. Medical records of adults with HCC diagnosed by histopathology or radioimaging registered in USM hospital were reviewed. We included radio-imaging diagnosis as well because not many patients had agreed for liver biopsy. We excluded secondary liver carcinoma and those records that had more than 30% missing data from final analysis. A list of HCC patients from year 1987-2008 was obtained from the Record Department. Each of the listed patients'record was traced and reviewed. Information from the record was retrieved and entered into information performa. The staging of HCC was using the pathologic tumornode-metastasis (pTNM) and Cancer of the Liver Italian Program (CLIP) staging systems (Befeler and Bisceglie, 2002) . Only patients who had tests for hepatitis B or C and positive result were reported as positive.
Statistical analyses
PASW SPSS version 18 software was used for data analysis. Numerical data was summarised as mean, standard deviation (SD) or median, inter quartile range (IQR), 95% confidence interval (CI) depending on the normality of distribution. While categorical data were presented asfrequency and percentage. Kaplan Meier survival analysis was used to determine the median and percentage rate of survival. The differences of median survival time between subgroups were compared using log-rank test. Cox proportional hazard regression was used to determine the prognostic factors of HCC. The time event was measured from date of diagnosis to the date the patients died due to HCC. The event was the death status and censors were cases who were alive at the end of study or lost to follow up. The date of death was provided by the Department of National Registration. Results were presented as adjusted hazard ratio (AHR), 95%CI and p value. The p value less than 0.05 was considered statistically significant.
Results
Out of 259 HCC cases from year 1987 to 2008 in the list from the Medical Record Department, 12 records were not traceable and 37 records were destroyed. Only 210 (81%) HCC cases were reviewed. Figure 1 shows the number of HCC cases in USM hospital increasing annually.
The age ranged from 16 to 82.7 years with mean 55.0 :http://dx.doi.org/10.7314/APJCP.2013.14.11.6955 Epidemiology and Survival of Hepatocellular Carcinoma in North-east Peninsular Malaysia (SD 13.9) years (Table 1 ). The male:female ratio was 3.7:1, 57.6% had HBV, 2.4% HCV, 20% liver cirrhosis and 8.1% chronic liver disease. Only 2.9% had family history and 9.0% had taken frequent alcohol ( Table 2 ). The range of symptom duration was 0-24 months, with the median of one month. Most patients presented with abdominal pain or discomfort and had hepatomegaly, 51.9% had multiple tumours and 44.8% involved both sites of liver lobes (Table 3) . Table 4 shows that 47.9% had AFP ≥800 IU/ml. Figure 2 shows the staging distribution of HCC. Approximately 63.3% were in stage 3 and 23.4% in stage 4. Table 5 shows the treatment and survival status of HCC cases. There were 82.9% who did not have any treatment, 19 (9.0%) had embolization and only 3 (1.4%) had radiofrequency ablation.
At the end of our study, only 12 (5.7%) subjects were censored, 6 (2.9%) died due to other causes and 192 (91.4%) died due to HCC. The overall median survival time was 1.9 months (95% confidence interval (CI): 1.5, 2.3). The 1-month, 6-month, 1-year and 2-year survival rates were 71.8%, 23.3%, 13.0% and 7.3% respectively. The significant prognostic factors were Malay ethnic (AHR 1.6; 95%CI: 1.0, 2.5; p value=0.030), no chemotherapy (AHR 1.7; 95%CI: 1.1, 2.5; p value=0.017) and ChildPugh class C (AHR 2.6; 95%CI: 1.4, 4.9; p value=0.002). Figure 3 shows the survival curves for ethnicity. Malay 
Discussion
This was one of the biggest review of HCC in Malaysia that contributed to the gap of knowledge about the trend and distribution of HCC in Asian countries. The trend of HCC in USM hospital from 1987-2008 was increasing annually which might reflect the increasing incidence of HBV. Nearly 70% of our cases were in age group of 50 years and above. The incidence of HCC was higher in men than women, which was similar as in other study (Bosch et al., 2004) . The male:female ratio in our study was 3.7:1 compared to those reported in Europe (Deuffic et al., 1998) and China (Zhou et al., 2000) ; with higher ratio 7-8.8:1 and in Pakistan 3.2:1 (Yusof et al., 2007) . This was partly explained by the sex-specific prevalence of the risk factors.
Our study demonstrated that among HCC, 57.6% had HBV, 2.4% HCV, 20% liver cirrhosis and 8.1% chronic liver disease. A large study in China reported that 54.8% had a history of hepatitis and 78.2% liver cirrhosis (Zhou et al., 2000) , and while in Pakistan the percentage with HCV and HBV were 43.5% and 19.5%, respectively (Yusof et al., 2007) . The majority of HCC cases in Spain had an underlying liver disease consisted of liver cirrhosis in 88.2% and chronic active hepatitis in 3.9% (Sangro et al., 1998) . The attributable risk for HCC in Asia was 60% for hepatitis B and 20% for hepatitis C (Bosch et al., 2004) . Alcohol as a risk factor for HCC was not prominent in our study because most of the subjects' were Muslim, which alcohol was forbidden.
The clinical presentation of HCC in our study had a similar pattern as elsewhere. In the most cases, this cancer was diagnosed in the late stage because of non-specific common symptoms such as abdominal pain, unexplained fever, unexplained weight loss, nausea and lethargy. The percentage of common symptoms were high in our study (57.6% had abdominal pain, 32.9% jaundice, 54.3% anorexia, 49.5% weight loss) reflecting of advance disease.
These was compared to a study in Italy with 32% of HCC had abdominal pain, 8% jaundice, 6% anorexia, 4% weight loss (Trevisani et al., 1996) . The early symptoms of HCC are usually vague and not specific to liver disease and there is a long lag time between the beginning of tumour growth and signs of disease (Groen, 1999) . Furthermore, there was no screening program to detect HCC early in Malaysian population. In China, there was 6 monthly AFP and ultrasound screening for high risk population, which include history of hepatitis, liver cirrhosis and hepatitis B positive (Zhou et al., 2000) . Only 47.9% of our cases had AFP above 800 IU/ml, compared to a study in China where 72.1% of cases had AFP above 20ng/ml (Zhou et al., 2000) . The majority of our HCC cases were diagnosed in stage 3A, compared to the Malaysia Cancer Registry which 62% of HCC presented in stage 4 of disease (Zainal and Nor Saleha, 2011) . While, the majority of HCC diagnosed in stage II in China (Zhou et al., 2000) .
The main treatments for HCC were hepatic resection, transcatheter arterial embolization, percutaneous ethanol injection therapy and regional chemotherapy (Takano et al 2000) . There are many optional treatments available if HCC was diagnosed early. Unfortunately, many of our patients presented late, with some up to 2 years and had taken traditional medication prior coming to hospital. Most of HCC patients in our institution did not receive any treatment. Studies reported that no treatment was 84.5% in Pakistan (Yusof et al., 2007 ), 73% in Netherland (Verhoey et al., 2004 and 30.5% in China (Zhou et al., 2000) .
Liver transplant is the best treatment for the liver cancer with the 5-year survival rate was 70-75% (Hasegawa et al., 2009 ). There were 66.6% of HCC in China had liver resection (Zhou et al., 2000) . In our study, there were only eight patients who had liver resection and chemo-or radio-embolism was not practiced in our hospital due to lacking facilities and expertise. A randomised controlled trial of unresectable hepatocellular carcinoma showed chemoembolisation had significant survival benefits compared with conservative treatment .
The overall median survival time of HCC in our study was 1.9 months, which was similar with a study in Japan in 1985 (Okuda et al., 1985) , which reported 1.6 months survival among those who received no specific treatment. However, studiesin Pakistan and Spain reported median survival of HCC were about 10 months (Sangroet al., 1998 , Yusof et al., 2007 . The survival of HCC has been improving since then with the latest technology of treatment.
The 1-year survival rate of our study was lower compared to other studies (Sangro et al., 1998; Bruix and Llovet, 2002 ) which might be due to 83% of our patients received no treatment at all. The survival rates at 1-and 3-year of HCC in Spain were 38% and 23%, respectively (Sangro et al., 1998) . The 1-year survival rate was 70% China (Zhou et al., 2000) and 45% in Pakistan (Yusof et al., 2007) . A study in Taiwan discovered that the overall 3-, 5-and 10-year survival rates for HCC were decreasing from 59.0%, 46.4%, and 27.7%, respectively (Soong et The survival rate of HCC patients was affected by the treatment modalities. In East Asian region, the 5-year survival was 35% in surgically treated patients and 10% for non resectable tumor (Teoand Fock, 2001) . A study reported the 1-year survival for those who received chemotherapy or no specific therapy was 13% (Sangro et al., 1998) which was similar with our study. The highest survival was among those with liver transplant with 81%, followed by hepatectomy 72%. HBV-related HCC has poor median survival less than 16 months. Survival rates of HBV-related HCC ranged from 36% to 67% after 1 year and from 15% to 26% after 5 year of diagnosis (Nguyen et al., 2009) .
Our study showed that the significant prognostic factors for HCC in our institution were ethnicity, treatment and tumour classification. The population-based Netherlands Cancer Registry reported that the 5-year survival rate was higher among HCC cases with stage I/II/III compared to stage IV and surgically treated compared to not treated (Verhoeferet al., 2004) . Child-Pugh classification system was a significant prognostic factor in our study but TNM system was not, as supported by Yusof et al. (2007) .
There many limitations of our study. Many known risk factors were not recorded, some investigative tests were not done and there was no uniformity of reporting data. A prospective study is not possible in this disease due to the low risk of disease. Risk factors such as hemochromatosis, Wilson's disease, alpha-1 antitrypsin deficiency and autoimmune liver disease were not investigated. Not many patients had surgery or biopsy thus the histo-pathological examination was not possible.
In conclusion, HCC in our study affected a wide age range, mostly male, in advanced stage of disease, had no treatment and very low survival rates. HCC is preventable by modifying its risk factors. Primary prevention should be advocated in view of late presentation and difficulty of treatment. Vaccination of hepatitis virus and avoidance of liver toxin from food and drugs are encouraged. A screening process may help in identify HCC in early stage and better survival through the treatment.
